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one or more of the following requirements (a) to (d): 
(a) 0.5 to 40 U m with respect to the diameter of a par- 
ticle, (b) a half-width of a peak in X-ray analysis of 
0.4 deg or less with respect to a crystallinity, (c) 220 
°C with respect to the starting temperature for weight 
decrease in TG-DTA analysis, and (d) 1000 ppm or 
less in terms of Na atom with respect to the content 
of impurities; and a gas-generating agent for use in 
a gas generator for an air bag, which comprises (a) a 
tetrazole derivative, a guanidine derivative or a mix- 
ture thereof, (b) the basic metal nitrate and (c) a binder 
and/or a slag-forming agent The nitrate has a good 
thermal stability and is suitable as an oxydizing agent 
for a gas-generating agent. The above-mentioned gas- 
generating agent is reduced in toxicity, exhibits high 
burn-up rate and has a low combustion temperature. 
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%7M&&n<bWC%^ TIB (a) 

- (d) ©Rfr01K±*ft«**»^ 

(a) tt^©ttff#0. 5-4 0Mm;(b) X»«?«rfc*Jt*lf-^©*|t« 
*«0. 4degKTitt*IMlft**# , rftCt ; (c) TG-DTA##rfc«k*« 
m/>HttU^2 2 or&±T&£;i t ; (d) *tt*®*«j&«N aigm&J? 

*fffw, ^7 ^ m^7s^m\zmmt^7s%±mmm(omm^. (a) 
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m (D I7A' y 5 m% y7 x a tar . 

OA©Arat^it[LD5 0 (oral-rat) =2 7mg/k g]«l#0 
fe»tt3&«KS«Sti, -ttlfc»baJ:t)ft^VJtoiJ)**7S?K3R^*^3lRI|| 

01J*tf> *S#I1F4, 9 0 9, 5 4 9^K1H, zk£$-&tfx hyV-JV* MJ 

7y-;pft^*t**^*it<bffli©iij««^HwanTv>5. *s4#fr4, 3 

7 0, 1 8 Uflctt, ***-&*&VJlfT-h7 % /-;K3!)&*tti:»*^*feVJ 
Kft«!lt^6AS^5l^aiarictt^H^$nT^S. *B4#ffF4, 3 6 9, 0 
7 9#ttt, ***^*)&:Vii;7 i h7 % /-;UO^JRJfii:7^*U*JWBfi6Jfi, 7 

;w*u*«iEW»Jfc, 7;u*u±^jRffi»tt, 7;p*>j±a^*sffitttt&^ 

2, 9 9 9^£te, GZT, TAGN, NG ("ho^7^v», NTOl©l 

^M^StlT^*. 0- 7 2 2 7 3#fctt, ffhrZ-Ml^ f 
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09Atf, MEOfcHltfl'M, 3 6 9, 0 7 9 #©#*fS4^fi&#|&, 

*^<, HIRCttfen*t» **®2-7>h#&g£fc*. ^ffl#^F5, 5 4 

2. 9 9 9^0MiH JE«PMT^^jKttTfrftViSn*« 

0 - 7 2 2 7 3^©#7jg£#M, ^ffljg^l5Hl343^T^7 

o~io osa%^-is^(i)~an)T^$n^j3tu75>©^s4itA*7>^s 

©ek«& 2-3 07^;V^75 D » Kfbm#IHfc^T&S#X#g£tt 

1 - 3 4 3 1 9 2 2 aa±©(K»36» 

tt £ 3 0 6 fc * IMbai8£fc;fr 6 * 0 , «5 <h L T V 7 - 5? 

^ty^x4fi5cffl«ti^M^$nTi/^ 0 n 2®^±©M^t3 

a^±©^b^j©a^-B-n«toT©^, 

'in^^© r c^^> e 

*fc*fiB»«F5, 5 4 2, 9 9 8^fc«, KB, «<b»;fttfttttfr&fc!3, & 
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&%tmm2tiT^z>o m\z%mftft5, 542, 9 9 9ttn, am. mm 

^fc7^>X#rF2, 7 7 2, 3 7 0fl:tt, ->U X#*->®flg, 
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uT\z&%.Ltzi&m®.&min®n& (bonk &T\z&feLtzmmi5 
*<Dn&*mz&?Tmzmm&&mMWti&&m'tz. cm^^gs 

Mm&&mmm&z$tstfzm£mm&wz&&-?z>. z\<dm 
£k-F\zwj£Ltzi&M&&mmm& (bcnk &T\zwfeLtz®.mi5mz£ 
■oTntzi&m&&mmwti&zft£L<%tSo 

TIB (a) ~ (d) <DmPF<Dl£l±Z£ffiTZ>&m&&mffi&&$: 

(a) & : ?<D'ftL®tfO. 5~4 0/im; 

(b) xm®Vimz&VZ>)d-!7<D¥mmtfO.. 3 5degRT<h^^M B B H^ 

(c) TG-DTA#^,£5filM'>M^g#2 2 0 < C^±T"feS Z. t ; 

(d) MOtWNaMItl 0 0 0 p pm^TTfe^Ct. 
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KJStfTEStt (a-l) ~ (a -3) frZMltnz 1 &>±%MffiLT^Zb<D 

( a - 1 ) e^O&gj&f 0 . 5~40/im; 
(a-2) &^0Jt£iB8tj&*O. 4-6. OmVg; 
(a-3) ^©SM&gj&fO. 4g/ml£U; 

-l) ~ (a-3) frzminziu±&mffiLT\,*zb<DT-2bz>jixm&.mm 

(a-l) SfCWO. 5-40/xm; 

(a -2) sBr?©it^M#0. 4-6. OmVg ; 

(a-3) S^OSKffift^O. 4g/ml^±; 

fcfc, ±IS0 (a) ~ (d), (a-l) ~ (a-3) 0&g#©«Jj£&#tt0i 

x' \$&m&Z, y, y' ttNOj'ft^, z' HOH^t>»4. 

nteM (N0 3 ) y 8&#fc*rr*M (OH) .W^Jt^Tt)©-!?**. 

M (NOj) y • nM (OH) 2 XteM s - (NO,) y - (OH) 

5 



WO 01/23304 



PCT/JPOO/06664 



#X »U t'JT'xX h*7?7, -fe'J^ASr^tr, Cu 2 (NO,) (OH) 
Cu 3 (NO,) (OH) 5 - 2H 2 0, Co 2 (NO,) (OH) „ Zn 2 (NO,) 
(OH) Mn (NO,) (OH) 2 , Fe 4 (NO,) (OH) n • 2H 2 0, B 
i (NO,) (OH) 2 , Ce (NO,) , (OH) - 3H 2 OW^tl-5. 

tt*tt&R«B6ttLtbTtt, i&m&mmm (bcn), ttitt»»3/^h, & 

^>7*7^> J >, - h D^7~v>, v->7>>>7$ h\ ~ h D75 y ^7~ v> 

h D75 / ^7-^>ffiigj£d^a«n4 1 a^±©^7- v>^« 

fl&©»*^fttLT, (a) f K7V-^B!»flE, #7=.V> % 

>& - h □ 7 $ y ?7 - v >ffiit%^ b s tfft * i a&± © ^* 7 - >j >mm&. 

tfiowft^atUT. (a) Th7y-r», ^7- v>m 

£K*$89itt, te©«¥ft¥H:tLT, (a) fh^Z-Mft, ^7"v>^ 
3M*Xtt-tttS©g£ito, (b) (c) A< /XteT, 
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@^^»^»j©«*t«kt)38^r*^^*n*a*^^o»a*«, 2 8 0 

OL*>£T0»J£M£LTT» C 0**4 0 0 p pmJ^T, NO*«4 0ppm& 
Tx NO 2 *« 8 p pmrar/NHj^l 0 0 p pm^TTS5:t 

(3)*^584?Sli8«lWk:*H'*^*±llrtO«*rtJE3&«7 84 0-22500 
k P aT&Sdt 

«b, (b) (c) /H>^tf/X^7W^I 

©^xfg^j©«s^fc«to^4r*^t^*nsaft^^o»g^ 2 8 0 

OL^>£T<DifJ£ffi<!:LTT\ C0j&<4 0 0 p pmUTF, NO^4 0ppm« 
T, NO 2 ifi 8 ppmUn\RtfNH 3 7&*l 0 0 ppm^TT'^dt 

©^7,^4M«^43^5^X^^i§F t g(7)ft^rtiI^7 840-22500 
k P a-Q$>Z>Z.t 
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*^§8o^Stt^jR«BBtStts»s^tt3&sK^fcie>, &mm wz.\n o~i o 

OSWlT'feip, 1M^^<, «^«<. 

*5eMo^fett©Av>**tt^m«»a[tt, tew (a) ~ (d) 
njt±*«r*t)OT*o» itt±TT**fcw< nurse: t**»*t<, 
^T©5#*n«rsc:t*««koff*i,K 2«±©5#*jiflir*«^. 
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g#(a):ffig#0. 5~4 0 /zm, < ttO . 5 ~ 2 0 jum, «t DS? * 

L< ttl ~1 0 Mm(D|gHT$)5^t. 2~40//m, 2 ~ 2 0 tfrnTfectV^ ; 
g# (b) : XM®ffim\Z&VZ>V-2<D*mmtfO. 3 5degOT, ff£L< 

g# (c) : TG-DTA#tffc«fc*S*8iJ>ra&iagat2 2 0*C£U, Jftl 
<tt2 1 5 "C^ULT* ; 

Hft (d):3P«»©M**«NaK^jM[Tl OOOppmKT, #£L<te 
6 0 0 p pmKra^ut. 

zzttt-vtz. MtBR^iis^, &m&®mm&M\ztztTUKfo3 t ai)T'7r: 

4Cu (N0 S ) 2 - 3H 2 0+ 6MHC0 3 - 
Cu (N0 3 ) 2 -3Cu (OH) 2 + 6MNO3+ 6 C0 2 + 12H 2 0 (II) 

(5£<K Mtt7;i/*u&JPtT*a.) 
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2KOH + Cu(N0 3 ) 2 - Cu(OH) 2 +2KN0 3 
(III) 

Cu(N0 3 ) 2 -3Cu(OH) 2 +2KOH - 4CuO + 4H 2 0 + 2KNO , 
(IV) 

Cu(N0 3 ) 2 -3Cu(OH) 2 + 2Na 2 C0 3 - 2Cu 2 0 3 (OH) 2 + 2NaOH + 2NaN0 3 
(V) 

ft, fi8»*u mmb'7,Tx, ffiK-feU^A«*^f*cit^T*, e:n 

Cu(N0 3 ) 2 • nH 2 0 a) 
nttO~6T'$5J 

7j< t<DU&mm \zmm Ltzbozm^zttfTZztf, tkjsiso^t- as w k 
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ffi»&M£fc#T*8j»©&ffl*tt2 00~5000ml gflrea<5©#j? * t 

«Be««©iigK^JRlfiS+lo-rs^K**7;U*U^JS5igttTtt, 
*HJ*A, £R**#U£A, r&tKHU^A, Ki/Ki^b'y^A, 

USA, £K7fc*#'J£AT&*. H©J:'5^i6**7JP*U^«*tt» 
l^CgitLTH *X»4*CT*35i:*«r6Ji(«A*iX^/-;W)i:*i:OJR 

ffi»«^o«»^JR*a»»tjSftiUfc^fc:JSWttii7;w* U < ft o , 

®^M^l ; E;K3^LT^^7KS7;^'J^M^2 ; E;UJ^T7!)^Sb<, 1. 0 

1.1 
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fflMmm<DMm£mMtm®7m7)it)>)&mmzmmmzmQTz*mz% 

t«du ^zmunz-mm&±\zTzm<DT*&m$?z\ttfft$.L\,\ m 
mmm\t, sj&oxy-jk mwomm, 7mm<Dmm. mmnom. m&um 
m\z£Qmwz%v%<DT*zn$*m&LTtk&%&mtf&z>tf, -f&mz\zm 

^mmm<Dm^m^tmmm7)vti')±m^.(D^u&\m\zmm^nr\ 
mnmT'&om&mmte. m^mm\zmm^n^>(DX'-m\z^ 

wftmisTm&fe&<DWMb(D\zti.z> 0 mtifttMfi&fruMG* ^g-ra 

Kffl^Offiffi^Slgl^^tWr^SjiO^fflStt. 2 0-4 0 0mK 
<te50~200ml £T*:i£j&«T?**. K***7;U* U 1 ^jUtW 

T3M©M*l;i0. 2-2. 5L, £?£L<teO. 5-1. 5Ltt5^i 
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^mmfD^xm^nm^x-m^^m^mm^o-mmmmt. Turn 

# (a-l) ~ (a-3) fr£>>Ite*n<5 UU^fbTl^feOT^^ ff£ 

M# (a- 1) : *2^CD&g#0. 5~4 0 /zm, $?^U< teO. 5~20//rru 
J:OJf^Kttl~10/zm; 

(a-2):gf©jt«®i^0. 4-6. OmVg, #£b<«0. 5 
~4. OmVg, <fcO#i;L<ki:0. 5-2. 5ra 2 /g ; 

g# (a-3) :^©^^g^0. 4g/ml«L #£L<teO. 4-1. 
Og/ml, ckD$f£L<«0. 7~1. Og/mlo 

g# (a-l) ~ (a-3) ^mtztZ\t\Z^-oX, TfS^SS^lc J; 0 , i& 

ns. &T\z&^T\t, mz$)M(DXt^-hutf7->>>t&m®.ffim. 
m*m sterns izn^xmrntztf, ^mmx^Sim&i&mmtms^z 

-Yu?7-i>y (NQ) tlltffill (BCN) %m<£Ltzt%\Z, NQ 

iBCN ©F B 1cD#)II MRl^/XttftfM&liSlfl^t NQ <h B C N <Z) 

^fS^^fSTLT, **X^^J«tl©tt^[l3iB^^#A-5o BP"^ NQ© 

-NH 2 S«hBCNcD-OHSi00FplT^§5^ffl (#IAH\ 7KfHIS£, 7 7 >f 
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-1) ~ (a- 3) *t»fc-r^i:(w«k"3T, TB©ffrBi&*a*»&n*©-C, # 
CS# (a-1) tc«fc*ffffl»*] 

B C N O&g *«/Jn %m€Z>t, N Q oaiB t«t 0 * < O B C N 3&*#*f * fc t* 

^£T\ ffig£g# (a-1) ©iSHHTSCtfCtoT, fSSf£ffl£ 
/Jn£<LT, ^»»*©(ST«*«*fei;*i:i:&Kjl:T#*. 
CB# (a- 2) ti5ff)B»|) 

B C N©Jt£ffi«tf lr> Jt«®«0/J%$ V^B CN^ffi tit^T, 
|pJS*©BCN^ffl^TfeBCN(D^S®?«^t<7 l c!:^^, NQiBCNi 

©ffl5ffffl^f<^§. ttrnmrnzmft (a -2) ©usB^-rant 
cs# (a -3) fcisfpffla*) 

B C N £ l> <h 0 < v Jt*iS«j&«;fc* < 

M# (a -2) 

mats, i; § c: t & PA-±T'# . 

(a-1) - (a-3) KjDATEfcTEStt (b) ~ (d) j&^iltf 
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£U<tt3O0g#£HftLTV>St><&T&*. 

g# (b) : xa@3rftfc*tt£K-*©¥«*a*(>. 3 5deg^T, #£U< 
ttO. 2 6deg&T£fc5i|g||<bg*£-r*;:£ ; 

(c) : TG-DTA»«ffcJ:*IiK(^B»*Jl««2 2 OTSJJU, »*t 
<«2 1 STCEJUT&SHfc ; 

mflr ( d ) : ^toO^S^N a K^JftJiT? 1 0 0 0 p p m&T, jf * t < tt 
6 0 0 p pmETF'VtoZZ.t. 

m& (b) 3&tx (c) zMffi-fzztr, &m&ffi&m%ft<D%i£&&fa±2 

, (d) Sr^fll-T^dtT, - h P^T-v^tiSStt 

g# (a-1) - (a-3) ^e>Stfn*im±*^ffllUTVi*'b©T*0, 
^b<«ViTn^2 0©S#, ctO»^b<«3^©g^SrmfilLTVi-i)t)0T- 

g# (a- 1) #£L<«0. 5-2 0 Mm, 

cfcO$?£L<tel-l 0 ym ; 

Mi* (a- 2) : ^(Ditmmm^O. 4-6. OmVg. ffJKttO. 5 
-4. OmVg, J:DffSl/<ttO. 5-2. 5mVg ; 

ilfr ( a - 3 ) : tt^ 0 . 4g/mlKi, ff£L<«0. 4-1. 

Og/mK «tD»*U<ttO. 7-1. Og/ml ; 

g# (a-1) - (a-3) £JMWs;:£K:«fcO, ±ELfc8&*£8* £ t 
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vnffimmts ±fBL£g# (a-l) ~ (a- 3) KJoATMKTIBgft (b) 
~ (d) frt>m&nZl&±$:M:ffiLT\,*Z>b(DT-&K). £ L< te^-fn^ 2 

m& (b) : XMJ/r^JCiS^^h'-^O^ffiilBdto. 3 5degOT, #£L< 

M# (c) : TG-DTA#ffi£J;3fi»$'>|§|&*S^2 2 0^^±, 
<«2 15'CWCS?.ut; 

(d) :^tl(D^*^NaJI^^Tl 0 0 0 p pmtiT, #£L<& 
6 0 0 p pm^TTJbSIi:. 

gfr (b) ~ (d) ^m^ttliD, ±IBLfc^m^#-5C:«h^T#-2). 

jWXI t fc fe ® Yf & ft* . 
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mmmmoffiwt&mm (*7j<«3?) i ; e;nc»-r**i*©M*tt, 20- 

4 0 0ml«L<, 5 0-2 0 Om 1 j&*«fc!P$P$L<, &K7k*7;i/* 
«ttl^lCj*r*?SI»Offiffl»tt, 0. 2-2. 5<Jyh;WSK, 0. 
5-1. 5 'J 7 hJU^«tOff*bVi. 

S^SSa, 10-3 5rSft*«flF*L< % -M^iSoa§Ej5JiOffSUK 

mmm. mm?7-i;>. m$.V7-v>y. -vu^y-vy (nqk s>->7> 
v7$k (dcda) x^-ha7syy7=5?>««tt*»6atfn*iaet± 

7 i /-;ngi#tiTH f h7 7-;u, 5-75;fS7 , /-;K 5, 5' 
-h'-lH-7h7 4 /-JK 5--hD75/rh77-jK 5 _ 75y ^ h ^ 

-WJ^fi (BHTK), t'fh^y-JkthU^A^ ff^'y-^i/ 
*«>£AE, hrh^y-JW^y^Aig, t*x h 77-;Vy7>tz-5 Ai& (B 
HTNH 3 ), h'xh-7 7-JMHJfcRtf h'x h 7 7-;U^ 7 5 >igfr 6 1 tf tl4 1 
«JJU:a«£tfe>n*. Jltl&al'T'b, ^J^T^W*^8 1. 4fi*%, LD 

5 0 (oral-rat) ffi 2 0 0 Omg/k gTg K) . JBSS2MS#fiMfc«>, t'fh7 

< ;-jky7> ; EZ^AMff^b^. ^-T^-5t:xh^7-;Wb^tlH«, 2 
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•o©xh7 7-JU5S©5-5' %&fttl-5' ^^tn, «<hA?0 
^□-JM75>, 7>*7>h\ ->75?-;Ht, ;* A, ;* U 

LD5 0 (oral-rat) 1 6 lmg/kgT, «5££tt*«S5<, lfc9fttr>l^k: 
fe^^T«^{SV^7 5>, HJkl*73VMJ75?> (THT) 

*Stt;Rlttb¥»ffi2flUB*/hS<T£Sfc«>, - h □ 4^7 =.5? £b 
£ekDm&5^\#£L<tel 0~6 0fi*% %e i;i3#£b<&2 0-5 0S*% 
4 0~9 0ii%, J;0^l<H50~80ii%tSS. 

t*«T?€rs. /H>^tiT(i *;u^->^^;nr;uD-x (cmck 

+ ->^5 L ;H:JUo-^^hU^Am (CMCNah ti)Vtf*is*?-J\,±)l,n-Z 

tiW&m.* 7jju^^->^5 1 jhi;uo-7 < 7> ; e-^^j^, ^-t;po-x, -fe 

;UD-X7-fe^-h7*5 1 l/-h (CAB), /^;Hr;UD-7. (MC), x^ju-fe 

)ln-x (EC), k Fo^yifWo-x (HEC), ifil/kh'D^yl 

J-)V±)ln-x (EHEC). k Ka + vyntT^-fejUn-T. (HPC), 

*->*?JH^;MlJVD-a (CMEO.Mttt^D-X, #l)7£l);i>7 
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a, mwim, tnaw-f k &m®Kfc^, ^mzk 

lfr-5i:^7^AW^LVi. 

JJMia/WK JMtt£gfcag*h mtNlfl, «Mtt*»=iA;WK 

«Hbfctt!B-Cl 1 0"CT4 0 0^BB«J#Ufc«^O3tf^«4ffl|flDa«*^*^ 
2. 0X£TF, ff*L<ttl. 0%^T, «fcD#$U<ttO. 5 %&TT'&£ t) 
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aft) jctosae-rs^t^Tffs. 

*56W©*^564Siaj«*tt» #J*.tf> &Sllt9tJ©g£J£©x7A'y£ r flH 
-37, -f>7 U-^7M-f>I'f >7 l/-^, --sl?H^-jB'f>71/- 
>7U-#, 7"UT>y3t-ffl* , 7,MHIfflT't^„ 

*fc*5ew©^»itjWiaj««i**e«r*-f>7u-^tt, #*©#*&#, # 

Hfc*58§8©;tf*§S£&ffij««ira* fif^x^ 7©x*;i^--fc#;*56£ai 

ne^*fc«>©x>A>u-si (x«7-7^-) ^tp*«nsJaf^tLTffiii 

(a) (b) 

12 (a), (b) fttf (c) fi£^Sr^^tT-5ffi«1*lt1-Se:i:*«-C^S. 

*!6WTfflV>* (a) ^©xh^y-^Siaifttt, -^^©ajfclR^©^ 
«ttt)®<, MIC (b) ^tl^ttfcl^HWIg^ 
#<&S©T#£b^. 

xh5y-;M»*fc£UTtt, 7-V?V-Mt%m (fit, tfxh7^-;Wb 
£«P£<) ^txh^-JWb^WWbtlSo T-h7\/-JHfc^ (fib, 

;k 5, 5'-k'-lH-f h^^-Jk 5--hD7S;fh7 , /-JK 5-7 
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7l/-;Wfc£4*J£lTte, b'xh^Z-Jk trh^y-JWUCi;! (BHT 

-)Vj])V=sVl±^ trh^y-JkyT^-^Alg (BHTNH 3 ), tfxh? 

^ine.CD^Tt), ^mW^^mtfS 1. 4114%, Lip 5 0 (oral-rat) # 
2 0 0 0mg/kgt'S'3 < tfx h 7 *J-)V&7 

A*#ff*l/lr». ^ tlx h ^/-JWb^llH, 2 3»WT-h^y-;i/^ 

©5-5* JS^«:^*n, ffi»tA?0«SS!i»6 5- 5 ' 

5 K, - hD75 7 #7 hU73.y ?7-i?>ffi&i&fr*>Mtenz> 

7-v>, KS^7~y>, ^ho^7Zy> (NQ), y->7>y75 H (DC 
DA)." hD7$y y*7-y>^ha75y ^7-y>fiBKi!fi3&^Stfn5 

1 mu±<D?7-i?>mmftT'&z>o 

*»W©^^5843WifiJ«*^ ( a ) ( b) fi£5)^^W«!:LT^tJif)c 
ttXtt (a), (b) fttf (c) UTStmifctofcfctt* (a) 
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5$;*, Mit&mZ. x' tt&m&Z. y, y' «N0 3 <t>^^, z' (iOH 
<^y^. n«M (N0 3 ) y ^^^-r^M (OH) z 3ft<D\t$:*Tb<DT" 

M (N0 3 ) y • nM (OH) 2 XHM X . (N0 3 ) y - (OH) 2 - 

^U^tX HT.x'T., -feUOAfc^tl, Cu 2 (N0 3 ) (OH) 3 , 
Cu 3 (N0 3 ) (OH) s - 2H 2 0, Co 2 (N0 3 ) (OH) 3 , Zn 2 (N0 3 ) 
(OH) 3 , Mn (N0 3 ) (OH) 2 , Fe< (N0 3 ) (OH) ,,-2H 2 0, B 
i (N0 3 ) (OH) 2 > Ce (N0 3 ) 3 (OH)-3H 2 0^jf^5. 

(b) f&fto&mft&mmmi&tvijte, utin (bcn), gittii 
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£L<&5 5-9 9. 9Mm%, «k0ff*U<tt7 5-9 9. 5fi*%, Mfcff 
£b<« 90-99. 2II%T^S. 
#58E®#*fB£aiffli««ja* (a) £1/ (b) j£#£^T*fc©T?&5*£, 
(a) ^©^f Hi 5-60 11%^^ I < , 1 5-5 5SSX#«fc D0f $ 
(b) fi&#©££Stt4 0-9 5afi%^$f*L<, 4 5-8 5Itm 

(a), (b) I&ft$:^GT%hOT'h%M&<Dltf-$i\s\,*-ni&BW't 
tTtt, (a) h*xh^^/-;Uv7> ; E-^AmSt>* (b) IItt«li5^ft 
SfeO^lfen*. (a) e^h 7 l/-;i/>?7 

^5-6 Ofi*%, ^l<[j:15~5 5fi*%, «t0$f^b<«15-4 5fi 
IXXttl 5-3 5fi*%W (b) iiHM4 0-9 5B*%, »£L< 
\Z4 5-8 5afi%, «i;D#£L<:te5 5-8 5li%Xtt6 5-8 5fi*%T 

(a), (b) j&tt*ttt%h<oT?&%m&(Dfti£v\,m<o$mi&m 

tLTH, (a) - hD^7^y>M (b) JftXttffi*«*$Wr*t>0*«W 
&n*. (a) -ho^7-y>3 0-7 0II%, 

<H4o~6oii%s[; (b) mm&ffimm3 0-7 011%, »$u<i44 

0-6 OIIXT**. 

(a), (b) l«^?:^rst)©TJ6S«^CD»*UV5ifi©||Jfi^ffi 

tblll (a) yy7/-/7$ K&tf (b) tt*tt«K»££*T*t>©*«*tf 

<=>ns. :©^(D^ltt > (a) y->7>-/75 K 1 5 — 3 OSSXXtf (b) 

ttXttfflSffl7 0-8 5M%rtW£L^o 

*5BWT?ffl^* (c) ^©/H>^^/XttX7^WJtt#^ti©fe 

©T'&D, tlfrtti/t^HDUU-Z (CMC), ^M^y^^tjVD-X 
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tMJ£A& (CMCNa), fcJPtf+^/^kfe^n-** U 9A£, 
v/^H^D-T^^x^A^, KK-fe;i/D-^, ii;UD-X7ilx- 
^l/-h (CAB), pWHr^o-T, (MC), X^il^n-X (EC), t H 
o+yIfM;pD-7 (HEC), X^Ub Kn*->X3\>HzJI/D-7, (E HE 
CK kKD^D^tJ!/D-7 (HP CO, *;P#*->^^x^jH:;ud 
-7s (CMEC), IMSilte-te^n--*. #U7^U;U7SH, #U7£'J;U75 
K07S/M, ^iJ7^UJPth'7yh\ 7£ 11*75 H • 7£UJU&£Mi& 

&m£&> jX'jt^ws k • #U7^u;i^xxx;Mt£TO&fi£fr, # 
u t*x;w7;u=i-;u, 7£U;hta, ^7 #a-s>x ~>u=i 

tfn& i «£ut##tf en*. 

. (c) &#0^7#A^x>y>£^fr£Sigite, «i»tt*«*0. SadcSS 
ift tffeSC&Siai ^3IfflT'# 5 & ©T&nWf!|#K:Rg£$ tlS t> < , ^7# 

7*n &ns. 

ft«**5/$A, &K3A*;UK &2tt£K£ft. i&gttR&u 
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^u^^isj^^A^&gtfns is^±^tfe>n-5. zin^o (c) 

*58W©*X36*»Hftj«1fc^ (a), (b), (c) tf»^t1-5t>©T»*« 
(a) Wtfl«5~6 0SSXj&*$?£L<» 1 5 - 5 5 Off 
£LK (b) f$.ft(D<£mm\$4 0-9 5li%35ijif^L<, 4 5~8 5fi»%# 
«kD#£U>. (c)l*»cmttO. 1-2 5fi*%;W£L<, 0. 1-1 
5MM*j&*J:t>#*lX, 0. l~l OMX^HCif?* UK 

(a), (b), (c) jSc^^WrstxOTfeS^CDjff^UVi-HJfi^ffitL 
Tte> (a) krh^y-Jl/yJ^-^A^ (b) SittiiiRO: (c) t> 

(D^M\t, (a) fc*5r h5^/-JU^7> ; E^7A^l 5-4 oa*%, (b) & 
Sttffl!flM)4 5-8 0MM%£1>* (c) tUVtfZ-i/t^JV-tfra-zi- h U £A 
4£0. 1-1 5MkX#jf?3;LV>. 

(a), (bh (c) j*»*M-r*t>©T»*»^Off*UV>ifi©*lfi»|8t 
UTtt, (a) trl>7 i y-^7>^^Aj|> (b) ttSttmft&tf (c- 
1) ^l^v/^JHi^D-X^MJ^Ai&i: (c-2) gffS (c-1) £W 

©±e© (c) j5fc#-&£Wf a*><0#$§tf e>ns. (a) t* 

fh7 7-Jk/7>tr^Algl 5-3 5Sft%, (b)MM3 0-7 0 

mm%. (c-D^JV^y/fJbtjl'D-^thU^ASO. 1-1511% 
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(a), (b), (c) &ft*^?&b(DT'&%%&0ft£L\,m(Dg:mBnt 
bTtt, (a) -hn^7nv>, (b) i&SM&II&tf (c) 

(a)-hD^y>l 5~55fi*%, (b) illilil|4 5-7 0fi*% 

stx (c) *;p^^v^^;hz;uo-x^ hu^A^o. 1-1 5 

(a), (b), (c) ^^^TSfetDT^^^O^Sb^tecD^rach 
LTte, (a) -hD^7ZyX (b) MfiilURi; (c-1) £jU**-> 
*3 L )V-k)ln-xi-hVO&&t (c-2) HUE (c-1) Uft<D±ft<D (c) 

j&#£^T5*>©^tf e>n£. ^^©^wate, (a) -hu#7->>> 

1 5-5 0M*%, (b) i£Stt58S?ia 3 0-6 5fil;%;&tf (c-1) 
v^^;HiJl/D-7.^-h'J^AJeo. 1-1 5fiS%i (c-2) 1-4 0114% 

(a), (bh (c) ^?:^WT^fe©Tfe§^^(D»SbV^O[)|||(S^^<h 
LTtt, (a) ihD^yX (b) i&S'Mi££@&c£ (c) £'7#A£^T 
T£t>c7)##tf £,n3. eO^^Ottid (a) - ha^'7^^>^$f^ U< 
tt2 0-6 011%, iD^KH3 0-5 0fi«%, (b) J&gM'&lftoW 
£L<&35-7 5M%, J:9ff£L<te40~6 5M%&tf (c) £'7# 
A7W£L<te0. l~10fi*%, ck9#£L<tel~8fiM%T£>3. 

(a), (bK (c) f&ft%^t&b<DT'&%%£(Dfi?£L^m<Dni&mmt 

LTtt, (a) -yuVJ-Vy, (b) (c-1) >f7X&t 

(c -2) MB (c - 1) Uft<D±B(D (c) &#£^W-f Sfc©#£tfe,n5. 

;i?>i§£tf)£W*te, (a) =hD^7-5?>«L<tt2 0-6 0M*%, «k 
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0ff£b<te3 0-5 011%, (b) ££ttffittffitfff£L<ti:3 0-701 
»%, «fc0«F£L<te4 0-6 0Sfi%, Rtf (c-1) >f7%&i)W$.L<\t 
0. 1-1 0M%, J:9#£L<te2~8fia%<i: (c-2) j&«#$U<ttO. 
1-1 0, J;f9ff^b<«0. 3-7m«%T*&<5„ 

C 0 ct 5 \Z ( a ) = h □ if 7 - 5> >mS ( b ) iittfiWi £^ tffflBJt X tt ( a ) 
-hn^7-v>, (b) ££ti«B6«;fttf (c) ^7#A£^fr«t;:bfc^£, 

T«B®(i)~an)o^T?flEnfcsa*«;^r-r*. 
a)-ha#7-i?>omftmum (#$j2 2ot:) £%£ttffig*i©*&#ft¥ffi& 

(15 2 0 0X2) *«jfi<HLTV>S&«>, - h 0;77:iv>£££tt5g&S3©Kj£ CMS 
tt) #£D7t£«§$£ifi<fcD, ft (CO, NO, N0 2 , NH 3 f) ©fg 

Tt^OT, 1!&tfm\Zi5\,*Ts ^t)«051t-T;i/NO s (thermal NO x ) 

k,& (i o s 3*c) nm^©-?, i o o ox:mm\z£.T-i&m-?n\mB\zmM=i 

7, H<hLTP££T*£3©T', fl&©5*h (00*. tf, K 2 0©Bfcj&«4 0 0 *CT& 
5©T% 4 0 0^i$t^WIi/^) icit^T^^^aT^o, -f 
>7U-*©tt«k:5 3. h*«fflJC< 

(III)^7#A£&ffl CMC -N a Lfcfc^fcJt^TWJS&tta* 

S5V>„ CMC-Na^fflUcl^ ttSttffilMHjfcSiCfcOH'f *>i:CM 
C-Na©N a*«K*L/TN aOHMl, d©N aOH#~ hD^7->?> 
*#*LTWJIMt*iKTStta£ ^7 #A©*§£ ££::©£ 3fcW 

(a), (b), (c) ^^€:^^1-^ : b©T*?)«^©^^L,^'ftll©^J£^li < h 
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bTH (a) yy7>/7= h\ (b) tta^ffiUMft^ (c) *;i/#+v^?- 

(a) y~>7>y7SKl 5-2 5fift%, (b) &2ttfig£Sl6 0-8 0M% 
Xtf (c) ^^^x^^Hz^D-X^-hU^A^O. N2 0IlXi}tffS 

(a), (b), (c) te^*-&*"T*t>©"C**»^©Jff*bV»tt<0*lfi»J6i: 
LTte, (a) 5?->7>i?75 K, (b) ttStefiBKSi&tf (c-1) *;P#+-> 
/^■feJl/O-^^-hU^AJfit (c-2) MSB (c-1) Uft<D±tl<D (c) 
riE^S^WrsfcC^Kfens. £©*£©-&«WU (a) *?5s7>i?7* K 
1 5-2 5M%, (b) &£ttffiM5 5-7 5«*%M (c-1) 
y/^t;i/D-7tMJ^AlO~10il%XttO. l~10ll%t (c 
-2) 1-2 Oli%miK 

(a), (bh (c) &ftZtt?Z%<DT&Z%G<Oft&L\ f >fo<D%fem&£ 
tTH (a) «8K£f7-S», (b) SlttiiiiRU: (c) *;W?*->*^;u 

(a) {|1^7-y>l 5-6 Ofi*%> (b)Sitt«i^4 0-7 Oli%R 

z>' (c) *;i/#+->^5 1 ;i/-t;i/D-7 > ^hu^A^o. 1-1 5a*%^#£b 

(a), (b), (c) ^^^"T^'bWTfeSJS^Ojif^UViftfeO^Jg^,): 

ITU (a) mWL#7-i?>, (b) J»M®f@£tf (c-1) a;P#*«>* 

f-JVWu-xl-hVOJiijit (c-2) IiJIB (c-l) £W®±fE© (c) fig 

#&£*1-*t>0rt«*tf&tt*. (a)«8^7^v>l 5 

-5 5fiS%, (b) &Stt«iM2 5-6 0MM%Rtf (c-1) 

SSfH^P-^HJtfA&O. 1-1511%,!: (c-2) 1-4 011^ 
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*56Mo^f^»±3wiaj«*tt, (a), (b) iLit (d) mvmwM mm&&m 
z&mf$,ttt?2>mf&®x\$ (a), (b)> (c) m* (d) («ac 

fiB&tt* ^^m^XM^^^ (KN0 3 , NaN0 3 , KC 1 0 4 «J), 

K<k*i6<k«aiD fFeo (oh)), mm. mm. watwrn. mtn/vvh 

ttail) CFeO (OH)) £&fflLfci§£, B*R*«2^VW >^£ge£Lfc<h # 

(d) (a) Rtf (b) J&#Xte (a), (b) (c) 

1 0 OSMKftLTl'-l 0M»#jf?3;U<, l-5a*»*««k0 

(a), (b), (c), (d) j£#££WT*fc0T&**£(0ff£L^gieHB& 
tl/TH (a) "ho^yX (b) &2ttffiig&i, (c) ?7fiAt (d) 
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tr>. Z.<DM£(D^m\t, (a) -bU?7=Li?>2 0~6 0fi»%, (b) 
ti«R«3 5~7 5MX, (c) #7i3A0. 1-1011%, (d) 

ao. i~i 5sa%*<»*uv>. 

*fc*5fi(H©^^»43WaiS*»4, (a) &tf (b) i4»^ttt*D, TIB 

^©Sfr&WLTViS'bOfCl-Svt^Ttr*. Z.(Dm€i\Z&nz> (a) J&#(D 

®#*ffi£fflfij£tt*ffiHLfc#!BT9 0TCT1 0 0 OPtlHXttl 10TCT4 
0 0 I^FI^bfci^©^7^^J0llg'M*t 2 . 0%£TF> ff^Klil. 

tfXft&mrfttfefrgfRl 18. 8m 1 OTs'j-yVT.mMm 
fCAtl, &KLfc#fBT9 0"CT10 OOUKXttl 1 0*CT*4 0 ORfK^b 

@^7.3S^J©^t«fc0^4T5-^K:$*nsa*^^Oiig**, 2 8 0 
0L^>^TOW^IttLTT, CO*'4 0 0 ppm«T> NOd«4 0ppnUU 
T> N0 2 rt«8 p pm^™NH 3 ^l 0 0 p pmOTlr^S d £ 0 

ft**, 2 8 0 0 L*>£T©aiJ£tt£:LTT, CO*«40 OppmKT, NO^' 

4 0 p pmKT, N0 2 #8 p pm^T&tfNH 3 #l 0 0 ppmKTTfeiCi 

T*&<5 0 *^ttN 1 OSHfci^TSSftfc I DLHOIT**, CO*U 2 0 

0 ppmWT, NOrtU 0 0 p pmJ^T. NO a #2 0 p pmJ^T, NH 3 #3 0 

0 p pmfilTtl^l©3 0%bu^, jfftl<a3 0%^T, «t0ff*U<tt2 

0%J£lT, MCff^l<ttlO% (CO=120ppm, NO=-10ppm, N 

0 2 = 2 p pm, NH 3 =30ppm) ZkTT'&ZZ tT*&Z B 
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^u^yyv-^^m^Xs 2 orTtti^ 1 3 0-2 3 0 k p a <D£#T, 28 

®fiz%£m®Mmzmzxz%±!&ft<Dm*tei±tf7 840-22500 

kPa, #£U<te8820~17640kP aTfe5utT'*5. 
\%\Z*mW<Dfi7,m£%mf&®\*, (a), (b)Sl/(c)^mbtfe^ 

«3-S>©^&WbTl/^fcCDHl-S^<h^T*#^> <) ^®~(E>CD^«, ±fB 
®#X^£M$^£&g!L£#<!lT9 OtTlOO OP^X&l 1 O'CT'4 

©xxm&m<DWM\z£v&£?%fi7>\z^£nzmmfix(Dm&tf. 2 8 0 

0 L*>£T'(7)iPiJ£MchLTT, CO#4 0 0 p pmJ^T, NO^4 0ppm« 
T, N0 2 ^8 p pm«TWNH 3 fr*l 0 0 p pmttTT'SS CI <h„ 

®**X^^J»P#t3^^5^^^^g§rt©g^rtE^7 840-22500 
k P atrfe^dt. 

*%W<Dji7,%£M®.&m* (a), (b) (d) j$.ft*>&mi$.ftt?Z>®. 
!&®X\* (a), (bh (c) Iktf (d) tf#€:&£jS#£T*»J&»K:Lfc*£ 
T'fe, (d)j«»tt±ELfcS#G)-<D©l6SS:lfl*-r4J«»Ttt&^©T, (d) 
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*8#X<h#Xie£3J0M>r?i&5/W 7*1) y K^^lifnTfei^. 
7©X^;U^-$r*'7^«JHfeA^fe*CDX>A>1t^J (3Ui7-7*-) # 

Blttlllfi^5Ttt&n^«Sttffittffia>3tiES!«?m«t?|| (xio, 0 
0 0) T&5„ 

m2\tmmm5Tnzntz&m&mmm<Di££mmTmwm^n (xio, o 

0 0) 

IE13tt||»5Ti#bn^SM^©^M^^^« (X 5 0 0) 

B4tt|lttW5T#&nfctt*tt«K«0^3lEa!* : ?attll9JI(X 2 0 0 0) 
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B5MWJ7Tft&n^SttfllttM®3t3tES«?attil?X (x 5 0 0) 
0 6ttHJS«a|7Tf»c,nfcifiantJig8J8OMS!«^ffia«E¥H(x 2 0 0 0) 
H7tt*lfiW7T»6tlfc*[[SttMtt«©Ma*™a*W(X 5 0 0 0) 

££n5fc©-m&i>. 

b«u Tk&MnTmfflLmiz&v. 500m, 2, 0 

OOf, 1 0, 0 0 0tt©g&«!fr«*KUttStt8»*ttg&ttMU IwiBfH 

(2) Jt^MII 
(3) 

BfiS*S 10ml ©^7,->U>^-(lAn^ : b©^7K^-&±l3mt, 300 

(4) *§mfc& ©»£ 

^^X^lHl^fe (U-h^H-S) tJ;0f»&nfc^-f >tf-d7^6*flin3* 
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(8) Kftttfttlk (a*«'>$) 

8. 8mi) lanti^ifci, 1 1 o*c©fiia»nAnjt. n<om. =taa 
ic s u s sup si £ n&ffi a> b m d tu l , £=s§ a«gg 1 1> if ^ x ^ e, g $ i j\ 

+3&>b7;i/£:i£A8l§Sg£fc0ttSLfc. 7;U5 -^A^gi^TiCD^fim^giJ 
£U (^Mfi-7;i/5n^A»!§SM) £H«&W>:/;l,a*£Lfc.*-l, 

tt»i&©#*$8£»ja*) x 1 o o 
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110t. 1 3 3 3. 2 2 Pa©«ETTSiSbT, JRittH. 4g (JR^ 9 

If-* H58Kffl=7Ktt[ 3 6. 3 g SffflSt 0 , &V>T^@7j< 1 0 0 ml 
£tt&#, 8 0"CfCjJO$*bfc. j^KH^ b 

>J£A18. 9g^7K2 4 Om 1 MJ 2A*««£, l B# 
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VtCo fcm*mi- h U O A 1 2 6 g ( 1 . 50 =E)V) Zm^yk lOOOml \Z®M 

mkim-y v u oa4£ 21.4 g ^11 hjs^j 1 fcm*ft2F»T«#fi® 

Jt$£0iJ2 

2 4 1. 6 g (i. oot;w £f¥UxO, & 
0 0 0ml*ttii*,«i^UftdJ&«j|pS*T#fc*«*9 5«CT?JD 

i&vtzo 'A^M^mmi-b u oai 2 3. ogd. 5 o^;w sr^tr^iD 

LfcttJRttfcttiB. $£tl?bT$lffil!»#8 4. 7 g (JR^7 0. 5%) 
^SS#J 5 

t*-* M&£@H7]d£ 3 6 . 3 g £ff % D . 2 0 ml £ 

ttii*, SrU (2 or) T«#Ufc#SB#Si*T8ifc*»fc. £B6*** MJ 

OA 18. 9g **2 4 0ml t»jBUfc«R**^-h'J^A**ttS, m?£T 

1. 5«fM*HtT«Ttfc. «T*S7&, SfiTT«i*L&^e»2^IBIfft^b*:. 
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3 3. 2 2 Pa©«ETT-^Iimj«lT, r*©^ttj Jlg&Lfc 

«ioitxttffii«ii6. og£*§&. 2 icw-r. hjs^ 

5T'Hbn^li{Ili©SSilf 1 (X 1 0, 0 0 0), El 
2 (X 1 0, 0 0 0), S3 (X 5 0 0), 04 (X 2 0 0 0) fc^-f. 

2 4. 2 gOffi»ffl3*fP4SlS:*l 0 5m 1 fc&flPU Jf#T> MftiM-HJ 
^1 2. 6g£7K2 4 Oml fc*i*UtSt£6 0 tl:t 1 l$P«WtT«TLfc. 

re, nzfttzfcm$*m7k\zTfem&q>mzt3iZ>£-z$c&L y 1 1 otT-ja 

ffltKfcJ:?) pH3. 8fcBISLfc7K2 0 0 g*t, ffii6ffl9 0. 5 g 5 0 
gfc*tf Ufc»«fc»flEfc5tfclt#Ui:)&«e> 51^3 Ofl-aHtTSi^tfJKi&bn 
Lfeo d©W» pH#5. 4-5. 6©PflC««F$n*«k-5fc, HJ 
9A4 7. 5 g**6 0 0 gfc^LfcaJttSraSJBUfc. gs»7&, jfgii, ft 
«JftLT«[3lttffiKiB3 9. 7g^fc„ =f#^n^SM^(D^'l^ 
*S3E2H:^U Itilfg^ll (X 5 0 0, X 2 0 0 0, X 5 0 0 0) 

£0 5, 116, Ernest*. 

-hu<f7=.z?>/&j&ws<D&mmmm/#7fiA=4 4. 2/52. 8 
/3. 0 £$g£u i37.&*m&i$.m*%fc. z\<DMtfaommm>p 
mzmizLtitzz, 9 4 mmm^m at 0 . 12%, 234^11^0. 

2 5%, 4 0 5 0 . 3 6 % T$> o it. 
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DCDAttyy7>y7.$H, 5 - ATtt 5 -75 7 t h y 7~;k Zn (5- 
AT) tt5-7$;f N7 ( /-MIiSI, BCN«MttM[Cu 2 (NO 

,) (OH) 3 ], CMCNatt*;p#+->^^;u-t;uo-^^-h«j«>A^-r. & 
«m**a^ufc. («fi*-7;u3-»>Aai§sa*)*tt»i»0'y->^;ua* 

tW:. ■fr>7;U©A-3fc7;^-9A«$8«:, SUSMl*l$5§ 1 
18. 8ml) £A*U &fc£Lfc. d©B#, 3*AA->^>t^7>^Ml/ 
T&8**SHMKi8fcfc3«fc3K:Lfc. ^ft£ 9 CCRtfl 1 Ot^tlStfdAn 
fc. 1 0 0 OI5raigjfigHl£«£M»a>&8lDffiU §3§*<£ 

»fcfc£:>T;fo&M*lll!W\ •t , *>&7Jl'$i:£A8lgg£St9ffiLfc. 7JUS 

&<DV>7')l'&mtL1t. l^Tx tt«m&©m££{fc£tttfcLTSg&i'>^£ 
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X. ®$£*\Z&-Dltti7s£&*\zftlti2i£tz. &+©#*£*£«£■£* £)-KL 
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CO&tfNO^StC^ViTtt, COM12X 1 0" 3 mo 1/10 0 g^T& 
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H^J 18-23 

s K48io-i97 9 <D>xmmiimummz3:'3<mmm&tmmm$:u 

HJfiftl 2 4-28 
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TrmimgZmmistZo 6 8 6 0 k P a <D®M&&t, 4900~8820k 
P a (Dm<D!£tl^^6 \ZtfT. 

%M&\4 1-6 3 

tftt, *>7l*]£gfiiT'B&b/j:|g, MK^iilT' 6 8 6 0 k P a jfcT'JOflELT, 
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H*£#l 6 4-83 
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%mm 84-102 
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1 0 3 
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fc£SligU Te©*ftT»l»ttfttt»l/fc. ^(Dfag:, 110t, 2 1 4P#Fp1 
O&ttK&ttfcMifcWiO. 2 7%, 110t, 4 0 8^©^#fC43frt-5 

use^j 104-111 

3 tl^^OTST^l Ofcjj*Lfc£9!g0aiJj££fTofc. 
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$5 »t ;S H: 
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i. Tie (a) ~ (d) 0»ft©itt±sji«-r*ratt£KffiiMfc. 

(a) %L=?<D%L®tfO. 5~40/im; 

(b) X*Bffttfc*tt*K-*0i|HMWO. 3 5deg&TfcfcSl§llfl:g 

(c) TG-DTA£tffc±*M**^|MftMj&!2 2 0 t;£U:T&* CI t ; 

(d) **fi%®^S*<NaM^&JfTl 0 0 0 p pmKTT»5Ct. 

3 . » $g i xtt 2 iBm©«ait^KfliK«[*^tr^^»*3Wja««j. 

5. ffi&&jR%**, Dwvh, m, sib, tu^jx tf^v 

7. mffitf. TE-jRa(I)T*Sn*'b©T»sai*5i6Ettfl!)SjS^ffi. 
C u(N0 3 ) 2 • nH 2 0 (I) 

(£»K nfi0-6"C*5.) 
£A» JUfv^A, -kv^Ad^StftlS l«UU-C&5ffi3fc^4~7©Vrrn 

(a-l) - (a -3) fr&atfn* 1 &±*JWILT^Sfc<0T&*# 
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(a- 1) tfc^OfigtfO. 5-40jtim; 
(a-2) ^(DibMfS^O. 4-6. OraVg ; 
(a-3) *fc^©*«fltt«0. 4g/ml^±; 

11. ITOIItt^IliSIt ^^f 1 0 , liTIB^Stt&Rffitttt^S 

# (a-1) ~ (a-3) K2lD*.TM£TfEg# (b) - (d) fr^StftlSl 

(b) X»lHl*fffit^»t4t:-^O¥fl[fil^0. 3 5deg£UF<i:fc*£IHtS 

(c) TG-DTA»*tH«t*a*«^MJ6fflae*J2 2 0X>&>±-e&ZHt ; 

(d) **fifc©'&£*&*N aH^&gTl 0 0 0 p pra^TTfeSi <h. 

12. ffiR^Sitt^iiiilStlLT*!], ffigB££tt&JRJi)?gt£ftf 1 
JfcfiWliaLTfc* 2 0 > WE 2 Jfctl^^TEBfr ( a - 1 ) ~ ( a 

-3) a^Mtfns i&±zMffiLT^%b<DT'&zX7>%$imui$ l ®o 

( a - 1 ) SfOSgAi 0 . 5 ~ 4 0 u m ; 

(a- 2) ^(Dtmmm^O. 4-6. OmVg ; 

(a-3) m?om%mtf0. 4g/miai; 

13. IMS^Stt^SM^^tlt^D, itE&£ft&jRfiB&gft<M 

# (a-1) ~ (a-3) CJnfcTJEHTEKft (b) ~ (d) *^atfn*l 

(b) X»@#rfcfcfctt* 3 5degUrFfcft*jgilfls« 

*wrsnt ; 

(c) TG-DTA»#flC«tSfia*il>IBMff3&«2 2 0 t:^±T$>-5 d £ ; 

(d) **Gtt0M*# J Nafi?ftjrTl 0 0 0 p prnKTOSCh. 
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14. 2 6astt«tt^JR«BE**««M*7JS««Xt;/Xtt«tt75M 
1 5. «fl#$g*fls&«T**»#«l 0-1 4 0^rtldUE«0^f6 

i6. umafis tf7-i?>mm#. 7 hj7$»»*#, m® 

^mmm^m\in^h0-c$>^m^mi o-i 5©^m*»iE«o*x3e4 

1 7. «H4*«-hD^7-^>t?fe5»*3Bl 0-1 6®l»-rn*U 12®©** 

1 8 . $£tt&R«i3g&tf££&tii&ffi'?$ * io~i7 o vi-rn^ 1 

1 9 . K taSjDjWSr^l- 10-18 CD^Tn^ 1 E*®#X58£?W 

2 0. 8SiD3J#?7#AT&3l»#E 1 9E«©**X^^3a^. 

2 1. 11 OTCOflgEM&tTM 0 OlSWft&U 2. 

os*%ott'$)^m^i o~2 oovirn7&uE«©^^5e*3Wais*. 

2 2 . jBB&tfltjRE 1 CE«Ufcttatt*JR«IKJ|[*fcttlf#5i4 fcE«U 

2 3. (a) fh^y-W^ 2f7-5», j^i^7-^X zha^j 
-> f >, S?->7>i*75 H, - hn7=Ly?7-i;>RZS-hu7ci; 97 -V 

>ffi&m^miznzim&±<D97-zs>mm&$Ltf\z (to msit^issi^ 

2 4. (a) xH^7-;i«Mfc, V7-Vy, fcWt#7-i?>* -bn#7 
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2 5. (a) v-hyV~)imm^ V7 ~^>mm^X\t^tl^<DU^. (b) 
2 6. (a) rh^y-F^, ?7-i?>mm&X\$^tlt><DU£!&!), (b) 

2 7. (d) «S«!BkA3Sj!|*J, ^5643WadE«±#tUTO«fiiaft, *R&® 
5X1*2 6iB«©#*58£5!iaiifctt. 

2 8. (d) *tt&**!i#t, ftfcfr'f*, *>U*, 7;fc&U£*Xtt7;W*U 

±M^iROSffiR^ ttSttttXttflttfttttt (KN0 3 , NaNO s , 

KC10 4 ), B{b*£fc»(in) (FeO (OH)), ftfcff. Kftft. BMbXtt. 

29. (a) fh7y-;w^ ^7-^>«##x«-tn60!)fi^ttxr; 

(b) SittftWiSi^lbT*?), TBB5fKD-(3)^6atfn*i«±0!) 
SfrS*LTV*S#*58£»ajSto. 
®^!6^»iaj«««:MbfcttttT9 OtTlOO Of^Xtel 1 0*CT4 

©^^564fflo«ttt±o»4r*^^t^*n*»*^^c!)«**t, 2 8 o 

0L^>^T®ifJ^fgtLTT, COAUOOppmWT, NO?j*4 0 p p 
T, NO 2 # 8 p pmEJn\RtfNH 3 a«l 0 0 p pm^TOa^t 
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®tfzm£M®Mm\zmz>fim±mft<Dmxfoj±tf7 840-22500 

k P aT&SHi 

3 0. (a) f-hy V-)imm^ ?7-i?>mmftX\t*nt><DU&^ (b) 

i&m&&mmMi&&mz ( c ) aw >y&# /xtex ^ ^mmi*^ t t& 0 , 

®^^^Mft5gll/:»9 Otfl 0 0 O^flBXttl 10tT4 

©^X^^J^MlC^O^^I-^^XtC^^n^^S^TT,©^^ 2 8 0 
0 L^>^T?0^fltUTT, COAMOOppm^T, NO^UOppmEl 
T> N0 2 #8 p pmKTMH 3 ^l 0 0 p pm^TTfe^ut 

®xxR&itoMim\z&nzi!'zft&&to<Dmizpimifi7 840-22500 

k P at^^ut 

3 1. jEt, »#J|5Xtt6E80 (d) Kfttt*ffl&$:rrSlf«9 2 9X 

3 2. (a) ^©Th^^-^W, 7h7-/-jK 5 _ 7ay ^ h ^ 
5, 5'- fcT- 1 H-x S^V-JK 5--hD7$/Th7 i ;-Jk 5 

feSI!^ 2 3-31 CTHrfn^ 1 E«0#;*3S£»J*Wfctt. 

3 3. (a) m<D?7-z;>mmm^ #7-i?>, *zJ. yItth>J7$ 

/?7-i?>ffi&i&. VmO'7~i>y, ^i^7-y>, "hDy'y-^X v 
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2 5-31 Wftlfr 1 E*©^f64»Jajfift. 
3 4. ( b ) fifc#©ttS14&Jii8I6:fi#, ttSftffigffi, JfiSttfltRD/UU h . 

t*7> ^iwt »j ^ a ^ 6 a tf i anu±T * 

2 3-3 3©V>m*UE«®#*»£fflaj£tt. 

3 5. (b) fig»^Stt^SffiKffit^©te©ia^±©ifeft»JtOS^«i 

2 3-3 4 Wftlifi 1 IBiO^Xi^Mfc 

3 6. (b) fctttf&m&&mmm&t*(om<DimA±.<Dmmt<Du&m 
3-35 o^rna> i E«©#*fg£8i&jm 

3 7. (b) fifc#a*g£«T**£S, -e©to©ia^±©M^JtbT^^ 

n^7;i/* u &mmmmsffimti u >>AT*5»*a 2 3-3 6 wrnfr i e 

3 8. (b) J&##jg£tlT&£<h#, S£&*©&g&&R«8K£©"&WS 
#5 5-9 9. 9mm%T'3bZ>m#m2 3-3 7 0Ufn^lEt©M4JB 

39. (c) j&ttoju >ywmm&<Db<D-v&zm-$m2 4, 26, 27, 

2 8, 3 0- 3 8 0V>fn*> 1 EfE©#*f6£JM*&Jfctt. 

4 0. (c) ^©AW>y&^/Xtt7.7«^J^, #»*tt<Dfc<DTfc 

^;i/^^">^^;p-tr;ua-7,* u $ a£, *;i/^^v^^iz;i/o-x7 
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»g|H!HL>UD-*, *U7£'J;U7£ K, tfij 7£ IUU7S K©75 /Ml, 
#U7^'j;UkK7vK, 7*'j;U7£K-7*U;i*teKtt£a£#, #»J7 

£U;U7S K • #U7^u;p&xx5r;wt£»£fi£#, #ut*-^7;m- 

hh'D^Wh, vf*, &ftttfc«. £HEKg£i£, 

7, 2 8, 3 0-3 8©l»rttj&UE*©;*f*3fi£fflfij«ft. 

4 1. (c) fifc#©&«Kffc«jj&t ? gfciB, ggffcl*, ttfcXft. Kftu/WK 

«£U:T*?), &JR*BHbtt«s, *8te:m;WK *K-fb7;P5-C7A^f > gtf 
4 2. (a) t'fh^^yZ^-^AMi; (b) ttSttlffM&^ft 

rs»*« 2 3 E«©#*»£»ariMb. 

4 3. (a) t'f h^y-JPyJ^z^l 5-4 5fil%&tf (b) % 
Stt«IE5 5 -8 5S*%£^rf£§i!#3i4 2E*©#*$6£SHftj£tt. 
44. (a) h'xh7y-;Uv*7>iB-^A^ (b) Jfia&ffiKffiXtf (c) 

4 5. (a) M7-hy'J-)V"y7>^-^^l 5-4 OSft%, (b)^Stt 
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ffimm4 5-8 0fi»%&tf (c) tifrtflri/t^fr-tfra-Zj-hVOki&O. 

i~i5 mm% 4 4 e*©#;*56£S!iaj£*. 

46. (a) k7h7y-^y7> : t-!)At, (b) ifiSttffiKffl&ar (c - 
1) a^tf^^^MLfco-** HJ^A&t (c-2) MI2 (c-1) 
©»#«3 9, 4 0Xte4 lfBftf) (c) J*»**«-r***5l2 4l2*©^ 

47. (a) fx h^y-;Uv7>^->>A^l 5-3 5fi»%, (b) ^Stt 
0-7 0M%> (c - l)tt)V^ : y^^)V±)Va-7si- MJ 1 } A&0. 

1-1 5fi*%Rtf (c-2) 1-4 5M%£^n-3Ii#]!4 6g«®#* 

4 8. (a) 'hD^7-y>St; (b) IltttMmt5!f^2 3 

4 9. (a) - hn^7- v>3 0-7 0fi*%£tf (b) ttStt«jft«3 0 
-7 0M%£MT£lif*3i4 8IH*®#*5e£aM&J»». 

5 0. (a) - hD^7-j?>, (b) JagttffiKffl&tf (c) fc;i/**->*5P 

5 1. (a) -h0^y>15~5 5li%, (b)MtW4 5~7 
0fi*%&tf(c) tl)V^^^^)l-t)VU-X± HJ2A£0. 1-1 5fi*% 

5 2. (a) -hP^'7-yX (b) MtlWRi; (c-1) *j^y 
^JHzJUD-Z^MJ-y-Ai&ci: (c-2) buIB (c-1) £JW©SS#^3 9, 

4 0Xtt4 1E8® (c) J53E»&-&W-r4Mf*S2 4E«CD^X5S4JBafl6*. 

5 3. (a)^hD^y>15~50li%, ( b) ^Sttffi^IPl 3 0 - 6 
5fi»%&tf (c-1) ^Jl^v^^Hz^D-X^MJ^A&O. l~l 5 
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mm%t (c-2) i~4 oa*x£*#i-*»3R«5 2 

5 4. (a) - hD^7-v J >, (b) JfiSttS8K«XlX (c) >f71iJ±*tt 

5 5. (a) -hO^'7-y>2 0~6 0iI%, ( b) 3 5 - 7 

5 fiS%£.tf (c) OTAO. 1-10 M% £^WT £ff« 5 4 IBt£©# 

5 6. (a)Zh0^7-i?X (b) JgSttfigKSi&tf (c - 1) £*7#A<h 
(c-2) BtifB (c - 1) W©a*3I3 9, 4 0XB4 IffltO (c) 

5 7. (a)zhDif7-y>2 0~6 0li%, ( b ) &Stt58M^ 3 0 - 7 

on%st; (c-i) ^7#ao. i~i omm%t (c-2) o. i~i o 

fifi% 5 fif*^ 5 6E«®#*5g£S9Safifc«5. 

5 8. (a) -hD^7-y>> (b) ££&ffi£ffl. (c) >f7X&£ (d) 

*R«3kA3!B*^#-r 2 7 E*0#*»£ajf&j«4fc. 

5 9. (a)-hD^7-y>2 0-6 0tl%, (b) tt£ttffttfl3 5~ 7 
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